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(57)Abstract: 

PROBLEM TO BE SOLVED: To (1) provide a cross-linking 
group-containing polyamic acid that is a precursor of a cross- 
linking group-containing polyimide and has excellent storage 
stability, to (2) provide a cross-linked polyimide obtained by 
thermally treating the cross-linking group-containing polyimide 
that has excellent heat resistance and excellent soldering heat 
resistance, and to (3) provide a heat- resistant adhesive that 

contains (2) the cross-linked polyimide. , v v v * N 

SOLUTION: This cross-linking group-containing polyimide ^O'^"0^"'0^"'"0"'^!^ '•"0~^_;;;Af:**^" I ' • 

precursor characterized by having the cross-linking groups at 5 ^ "^'S 
to 99 mol.% of the molecular terminals of repeating units 
represented by general formula (1) [L is a divalent bond of O or 
C(CH3)2; Q is a divalent bond of GO or O; T is a divalent group 
of S02 or O; Arl is a tetralavent group of formula (V); X is a 
divalent group of formula (VI)]. 
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'oy-f^u] v^^i^-jux-x^k 4. 

4" -e;^ [4- (4-7'5y-a. a-i>/-^)V^> 



ifM 7iy+->] ^>vyj:y>. 4. 4' -e^ 

[4- (4-75y-a. a-v;*^;U^>vJl') 7i 
y + v'] -✓7i-;u:;^;U;Jx>'. 4. 4' [4- 

(7xy+-» ^x^+i^] V7X— ^u:^;!'*^**^^ 

[0 0 2 6] *^IWlC«-57t?'J'f £ H«i3ji-r-5ISlCC 

m-:7x— U'>v7S>. o -7x— U>>'75>. p 
-7x— U>v^75>, m-75/'-5>-:^;U75>. o 
-75>"<>v;U75>. p-75y"<>v;U75>. 
S-i'PP-l, 2-7x — U>v75>. 4-i^PP 
-1. 2-yji-\y>i>7S.>. 2. 3-v75>'h;i' 

x^. 2. 4--:;75y h-;ux>. 2. 5--:^75>'h 

;i.XX 2, 6-^75/ h;UX>, 3. 4-v75>' 
h;PX>, 3, 5 -v75y h;UX>. 2-;<h + ->- 
1. 4-7x— U'>v75>. 4-.?'h + >'-1. 2- 
7i=U>>'75>, 4->K+->-1. 3-yji-ly 
>v75>. 3, 3' --:^^PP'<>>fv>. 3, 3* 
-•✓>5^;U'^>v^v>. 3. 3' -vpi h + ^'O-x-:^ 

X 3. 3' ->;75y>'7x--;i'X-7^;k 3, 3' 

-v75y-5, 5* -i^hU^^U^P^^^US^^x^ 

;px-x;k 3. 4' -v?75y v7x— ;ux-7";k 

4. A' -v7S>' ^UX-x-'k 3. 3' 

7 5>'v7x-JU>^;U7-f 3. 4' ->575/y7 

i-;k;^;U7-< 4. 4' -v75>'v7x-;u:^-»i' 
3. 3* --:;75y v7x-;u:^;u7t^>. 3. 

4' -v75y >f7xX;U:;^;U;lN>. 4. 4' -v75 
/v7x^;U;^;U7t5X 3. 3' -i^7S.y^>Vyji 
y>. 3. 3* -•:?75y-4. 4' -v^^PP'OV^ 
7xy>. 3. 3* -V7S/-4. 4' + > 

'<>y7x/>. 3. 3' ->f75y-4-7i/ + > 
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'Oy^x/i', 3. 3* -'JT5.J-A. 4' ->?7 

xy+v"<>^/7iy >. a. a' -v75/-4- 

(4-7x-;U) 7x>'4^->'<>y7x>'>. 3. 3* 
-v75>'-4. 4' -V (4-7i-;i'7xy + -» 

^>Vyx.y>s 3. 3' -♦:;7'5y-:;7xzi;u>4' 

3, 4' -vTSy v7xIlJI/y^>. 4. 4' - 
v75/v7x-;l'>^>. 2, 2-t';^ (3-75>' 

7x— ;u) :fa/^>. 2, 2-e:^ (4-75>'7x^ 
:rn/<x 2. 2-t^ (3-75y7i^;u) - 

1, 1, 1, 3, 3, 3 -'v+-y-:7;u:tn:/p/x>. 

2, (4-7 5>'7x-;U) -1. 1. 1. 

3, 3. 3 -'S^-y-^^U^tPT/PAX 3. 3' -v^Z 
Syv^^iZl^Uy^^UT^+v^H, 3. 4* -i>7S.y>>y 
xr.ji.:^;U7^=^->K. 4. 4' -vT-S/ v^i^Jl/::^ 

;U/t^+->K. 1. 3-t>^ (3-75y7x— -JU) '^^ 
•bfX 1. 3-tr;^ (4-7S/7i-;U) 'O-ifV. 

1. 4-b:x o-yay^x^-zu) ^>i£>. i. 4 
-bf;^ (4-7'5y7x— ;u) '^>'i2f>. i. 3-tf;^ 
(4-75/7iy+-» 'O-ify, 1. 4-t;^ (3 

-7*y'7xy+-» ^>-t£>. 1. 4-tf^ (4-7 
5/7xy+v) 0-^i>. 1, 3-t::^ (3-75y 

^>-^>. 1, 3-e:^ (4-75y'<> 

M ^•>M>. 1. 4-e>^ (4-75>''<>'y-<->U) 

'O-tf^'s 1. 3 -tf;^ (3 -75/7x-;u:^;U7-f 

H) •^>-tf>. 1. 3-tf;^ (4-75y7x-;i'^-»U 

^>'d>s 1. 4-t::^ (4-75y7x^;u 

>^;U7-f K) 'O-tfV, 1. 3-e:^ (3-75>'7x 
^>M>. 1, 3-tf:^ (4-75/7 
x-;U:^;i'*» ^>-tf>. 1, (.4-7 

7x— ;i/;^;U7t^» 'O-t^^. 1. 3-t::^ (3-75 
y^ov^u) 'O-tfx 1. 3-e;^ (4-75y'<> 
'O-if^. 1. 4 -i^T. (4-7S.y^>-:^M 

^>i*>. 1. 3-t:^ (3-7S>'-a. a-vpi^ 
^l/'Ov;!/) -^v-tfv. 1. 3-t;^ (4-75/- 

0, a—:^3i^Jl^^>i»U) ^>ii>s 1. 4-t:^ 
(3-75y-a, a-i^ji-f-J\^^>':yJl') ^>M>. 

1. 4-t::^ (4-75/-a. o-xP'5^;i''<>v^ 
;U) '^^ifV. 1, 3-\±7. (3-75y ^x-Z + i') 
-4- hU7;V;tP;»t^->l/'<>-e>. 1. 3-tf^ (3 

X 1. 3-e:^ (4-75y7iy+-» -4-hU 

7;l'*P^^;i/'<>Hf>. 1. 3 -tf;^ (4-75/7 
i/+-» -5-h'j7;l/:J-p^^;U'<>-t^>. 1. 4 
-t*;^ (3-75y7x/ + -» -3-hU7^W^P/ 
^)V^>-\*>. 1. 4-t;^ (4-75y7xy+-» 

-5-h'J7;U;i-p^^;U'<>-e>, 1. 3-t>^ (3 
-75/-5- h'J7;u3j-p^?-;U7iy4=-» 'O-i^ 

1, 3-t*:^ (3-75/-4- h'J7;l':tP^^ 
JU7xy + -» 'O-lf^. 1. 3-t>^ (4-75y- 



2- hU7;U:tP^f=--'U7xy+-» 'O-lfV. 1. 3 

-e:^ (4 -75^- 3 - hU7;u:i-p^5^;U7x>' + 

-» 1. 4-e^ (3-75/-5-h'J7 

JU:j-P>f'-»l'7i>' + -» 'O-tfX 1. 4-lfX (3 
-75y-4- HU7;l'*P^^;U7xy'+-» 'O't? 

1, 4-e::^ (4-75/-2-h'j7;U:tP;*f' 
;l/7x>'+-» 'O-e^. 1. 4-\i^ {4-7S.J- 

3- hU7;u3i-p;>if=-;u7iy+v) 'O-tfv. i. 3 

(3-75-/-5- h'J7<;U:l-P>5^->U7iy + 

-» -4 - hU7JU;l-p^f^;i/'^>-tf>. 1. 3-t;^ 

(3-75y-5-h'J7;l/3j-p^5^;U7xy+-» - 
5- hU7JU*P^?^;l/'<>1^>. 1. Z-MT^iZ- 
75y-4- hU7;U;l-Pjt5F-;U7x>'+-» -4-h 
U7;i':tP>5'^U'<>-lfX 1. 3-b:^ (3-75y 

-4- h'J7;u^p;<^jU7x>'+-» -5-h'J7;u 

^P^^JP'O-eX 1, 3- C (3-75>') -a, 

a-\i7. (h'J7;p*p^^;u) 'Ov^uD 

1, 3 - ( (4-75/) -a, a-t';^ (hU7;i':*- 
P;<5^;U) -^^i^^UJ ^y-l^^. 1. 4 - C (3-75 
y) -a. a-t>^ {h^)y)V^n:^f-M ^>->M 
^>M>s 1, 4- C (4-75y) -a. ot-lf^ 
(hU7;l/:tPJ*5^;U) '^>'JM ^>M>. 1, 3- 
t::^ (3-75y-4-7JU:tP'<>y-<-'U) ^>-if 
>. 1. 3-t;^ (3-75y-4-7xy + ->'<>y 
^>M>. 1. 3-e::^ C3-75y-4- (4 
-7x— JU7xy 'O-e^v 2. 6- 
f;^ (3-75y7xy + -» ^>V^hU;k 1. 3 
(4-75y7xy+-» -2-7x--»U'<>-lf 

>, 1. 3-tr:^ (2- (3-75y7i^;u) 'fVT^ 
ptr./i'D 'O-tf^, 1. 3-e:^ C2- (4-75/7 

ji-M WVT'Ptr^U) 'O-lfX 1. 4-bf^ C2- 
(3-75y7x--»^) 'fVT'Pe^U) '<>-tf>. 1. 

4- \i7. C2- (4-75y7x->»U) -^^J^UYIM 

^>i£>. 3. 3' -tf:;^ (3-75y7xy+-» e 

7x-;k 3. 3' -i^T, (4-75y7iy+-» t 
7i-;k 4, 4' -br>^ (3-75y7iy + -» If 
7xr:;k 4, 4' -tf^ (4-75y7xy+>') t 
7i-;k C3- (3-75/7xy + -» 7x — 

;U3 X-x-Jk tf^ C3- (4-75/7xy'+» 7 

X-7-;k tf>^ C4- (3-75/7x7 + 
•» 7x-<»l') X-7^;k t:^ C4- (4-75/71 
/+-» 7x-;UD X-7^;k (3- (3-75/ 

7i/+v) 7i-;W -^hV. C3- (4-75 

/7i/ + -» 7i^;l') -^hX t:^ C4- (3-7 
5/7x/ + -» 7x^;UD -Irh^. If:^ C4- (4- 

75/7x/+-» 7i-;u5 -j-hx e:^ (3- (3 

-75/7i/+-» 7i-;U) ^;U7^ hfX C3 
- (4-75/7x/+-» 7x:=.;i') tf 
X C4- (3-75/7x/+-» 7x-;U) 7.)VP ^ 
C4- (4-75/7i/+-» 7x-;UJ :^ 
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;U7-f if^ C3- (3-75y7iy+-» 

M tf;;^ C3- (4 -75>'7iy4-» 7 

/ + >t;U7l^X tf:^ C3- (3-7'5>' 

7xy + -» 7x-^U) Jt^>. ex C3- (4-75 
/^i/^^^v) yx.-M f;^ C4- (3-7 

5y7xy+-» ^x:::;!/) t:^ (4- (4- 

75>'7iy + -» ^x-JU) 2. 2-\f7. 

C3- (3-75/7xy + -» 7x-;UJ T'DAX 
2, C3- (4-75y7xy + -» 7x:i 

M Zfa/\>. 2, 2-ex C4- (3-75y7x>' 
+•» T'D/'tX 2. 2-\iX C4- (4- 

75>'7xy+>') 7x^;u) zfa/\>. 2. 2-tr:^ 

C3- (3 -75y7x/' + -» yjL—M -1,1. 

1. 3, 3. 3-'s+-y-7;u^p:/p/x>. 2. 2-br 
X [3- (4-75y7xy+-» 7x:=.JI/D -1. 
1, 1, 3. 3. 3 -'\+u-7;u;l-nyn/t>. 2. 2 

-t:^ (4- (3-75>'7x/+-» 7x-;UD - 

1. 1. 1. 3. 3. 3-'N+-y-7Jl'^PyP/'«>. 

2. 2-tfX C4- (4-75/7x>'+-» 7x — 

ju) - 1 . 1, 1, 3, 3, 3 -^^■i)-yju:ta-^a 

4. 4' -t:^ (3-75>'7xy+-» -3- 
>^;Hf7x— ;k 4, 4' -bfX (3-75>'7i>' 

+-» -3, 3' -v>^;nf7x-;k 4. 4* -e 
:^ (3-75>':7xy+-» -3, s-v^^^^ue^x 

-Jl'. 4, 4" -tf;^ (3-75>'7x>'+-» -3. 
3' . 5, 5' -7-h5^^;Hf7x— ;k 4, 4' - 
\dX (3-75y7i/+» -3. 3* -v'i'PPbr 
7x-;k 4, 4' -t;^ (3-75y7i/ + v') - 

3. S-v^i'PPtf^x— ;k 4. 4' -tf;^ (3-7 
5y7x/+-» -3, 3' , 5, 5* -T-h^^Un 

\d.y3.-)W 4. 4' -e;:^ (3-75/7xy+-» 

-3, 3' -v^T'Ptt^x— 4, 4' -\dy. (3 
-75y7xy+-» -3, 5-vyPttf7x--/k 

4. 4' (3-75y'7i>'+-» -3. 3* . 

5. 5' -7^K^:/pte7x-;k i, i-e:^ C4 

- (3-75/7xy+-» 7x-;U) X^'X 1. 1 

-t:^ (4- (4 -75>'7xy+-» 7i-;U] 

X 1, 2-bf>^ C4- (3-75y7x>'*-» 7i 

-;uD x^>. 1. 2-e::^ C4- (4-75>'7xy 
x^'x 1, 1 -e::^ C4- (3-7 
7x--»w T'p/o, 1, 

C4- (4-75y7xy+-» ZfUJ^-y. 
1. 2-t;^ C4- (3-75y7x/+-» 7i- 
M yUJ^>. 1. 2-t::^ (4- (4-75y7xy 
+ •» ^x-;!'] 7^PA>. 1. 3-t';^ C4- (3- 

75>'7i>'+-» 7x^juj :/p/t>. 1, 3-e;^ 

(4- (4 -75/7x/=l^-» 7x-;U) T^P-'O. 

2- (4- (4-7sy7xy+>') ^x-;!') -2- 



(4- (4-75y'7iy+-» -3->^;U7i — 
;UD T'P/tX 2. 2-e:^ C4- (4-75>'7x>' 
+ -» - 3 -^^'^I'^x— T'P/X^, 2- C4- 

(4-75y7x>'+-» 7x-;W -2- C4- (4 

-75>'7x>'+*» -3. 5--:;y?^;u7x— -/H 

P/t>. 2. 2-e:;^ C4- (4-75/7x/+-» 

-3. 5-v;<5';u7x-;i'D :/p/x>. i, i-e:^ 

C4- (3-75/7xy + -» 7x-;UD ^^>. 
1. [4- (4-75/7x>'+-» yjL- 

M 1. 2-\iy. C4- (3-75>'7xy + 

-» 7x— ;u) y-^^. 1. 2-t*;^ C4- (4-75 
>'7x>'+-» 7x-->UD :/^'>. 1. 3-t:^ (4- 
(3-75y7i/'+-» 7x-;i/3 :/^x 1.3- 
e;^ C4- (4-75y ^iz+v) 7x— -/I'D 

1. C4- (3 -75y ^x^^t^i^) 7x 

— 1. 4-t';^ C4- (4-75/7x/ 

+-» 7x:=.;UD 2. 2-t:x (4- (3-7 

5/7x>'+-» 7x-;u) :/^'>. 2. 2-if;^ C4 

- (4-75y7x>' + -» 7x-;UJ 2. 3 

-t:;?^ (4- (3 -75>'7xy+-» 7x-;u) ytS' 

X 2. 3-tX C4- (4-75y7xy + -» 7i 

— T^tS'^. t:^ C4- (3-75/7xy+-» - 

3 h+v^x-^U) C4- (3-75 

/7xy + -» yx.-M C4- (3-75771/ + 

-» -3. 5 -v;> h+v7x— ;n xju^-f Kv e:^ 

C4- (3 -75>'7x/=«^-» -3. 5-vf;>t h4^-> 
7x— :J^;U7-<H» tX C3- (3-75>'7x>' 

+-» yxi—M y.Jii\:i^->\i. C3 - (4-75 
y^x^+v-) ^x-^u) i^^u^t^+v'K. t::^ C4- 

(3 -75>'7xy + -» yjL-)V) X;U7|n+->K. tf 
>^ [4- (4 -75>'7xy+-» 7x— ^UD ^JVifi^ 
«>K, 6. 6' -tX (4-75>'7i>'+^v') -3, 

3, 3' . 3' -■?h5^5';u-i . 1 ' -XtPt^ 

>^>. 6, 6' -bf::^ (3 -75y 7x-/+-» - 
3, 3, 3* . 3' -xh^^^^-*!/- 1 . 1* -:^tP 
tr'f>^^>, 1. S-tX [4- (3-7577x7 + 
•» '"Ol/'f-'W] 'O-lf^, 1. 3-t*:^ [4- (4- 
75y7x7+-» 'OV'f;!/] ^>-^>. 1. 4-t 
[4- (3-7577xy+-» 'OVZ-Y^U] 'O't 
X 1. 4-bfX [4- (4-7577i7 + -» 

i/'f;u] ^yM>. 1. 3-t;^ [4- (3-7577 

x7+-» -a. a-v75^;P'^>v;U] -^y-tf^. 
1, 3-tr:;^ [4- (4 -7577x7+>') -a. a 

^>M>. 1, 4-e:^ [4- 
(3-7577x7 + -» -a. a - ->75^;U'^>x 
;U] '><>-lf>, 1. 4-lfX [4- (4-7577x7 
+ -» -a. a-v75^Jl''<>v->l'] -^^-bf^HTfe 

c:tie.5^75>(4*i!6Xtt2aJu±s^bTffli^e> 

[0 0 2 7] ±Ev75>ro5l#SS±<0*iiUl^- 
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©-gPS/iJilfeTlcK^St UT»A Ufc <b<D I 

(cia*ia t; ;i <t t) T * -5 . 

[002 8] *I|IW<D^ g 5 14fit©i!Jtm^5fc« 
«frJa:5 BWC. ±Ev^75 ><titlc 1 aJa±Ollt)ft« 

1. (3-y'5y7'ptr;i') T^h^;* 

?^;uv->n+-y-x i. 3-t:^ (4-75>':/5^;u) 

ZfuYiM 7t?Uv;>'5^-;i/->P++>->. a. co-tf;^ (3 

-75y7'f^-»u) v^5^^u->p+-y->. t:^ (75 
x-^r;k i, 2-t;^ (7 5>';^ K+v) 
X^'X tf:^ C (2-75/;* h+-» X^^U] X-5^ 
;k 1, 2-tf>^ [ (2-75/^h + -» xh+->] 
XtS'^, br>^ (2-75yx5^;i,) x-x-»k 1 . 2- 
If;:^ (2-75>'Xh + >') X;^>, tf:^ [2- (2- 

75yxh+-» x^;i.] X— 3r;k e:^ [2- (2- 
75yxh=^-» xh+->] x^>. bf:^ (3-75y 
yn\iM x-x;k X5^^>i/g a-Atrx (3-7 

-jnf:^. (3 -75y:/Pt:;u) x-T-;k xf^u^v 

75X 1, 3 -v75/:/Py'C>. 1. 4->?75>' 

1. s--J7^y^>^y. 1. 6--:^75>' 

-^^-y-X 1. 1 -'J7^J^-f9>. 1, 8 --✓75 
1. 9->'75/y:^>. 1. 10-V7 
^Jfhy. 1. 1 1 -•✓75/ ^?>7'*>. 1. 12 
-v75yH7**>. 1. 2-v75>'vi'P'\+-y- 

1. 3-v'75/>'>>P's+-y->, 1. 4-^75 
J'yC>U^^^>. 1. 2-v (2-75yx5';U) -> 
i7P^+-y-X 1. 3-v (2 -75/Xf^^U) ->i7P 
'S+l^-V. 1. 4-i' (2-75yx^;U) vi^P^s* 

■y-v. t';^ (4-75/ ->^P'N+->;i') ^^'^^ 2, 
(75/>5^;i') e-><?p C2. 2. n 

2. (7 5>'>f^;U) txi'P (2. 

2. 1 J '\:/^'>T»y. c:ne.5'75>i4ma*fc(4 

[0 0 2 9] ^^WlC^^THU-f 5 K«»-5«:«>lCffll> 

e)n-55^h5*->U7K>K-»i7kie3i4, -fissc (4) ic* 

tP/'J y hK-fi|7k!^. 3. 3 - . 4, 4' -t:7x 
-^W7^h7*;U^>K^»7k«!l, 3. 3' . 4, 4' - 



'<>y7i>'>xh5*;U7K>»-Ji7kl*. tf:^ (3. 
4 --:^:*;i'7K+->7xii;u) x-x;u-iS7K!K!is e:^ 

(3, A-'y-hiXfi^^^y-p jL—iV) 7^)\^y Y-—W\f^ 

1*1, t;^ (3. 4 -v;>3;i//i«+->7x— ;^;U7t^>- 
JiTkia. (3. 4-v^*;u^+i/7i^;u) 
-»7X!t*i, 2. 2-tf;^ (3. 4->;*;U;K+->7x- 
;u) yp/'«>-fii7K1*. 2, 2-e;^ (3, 4 
7i«+->7x-;u) -1. 1. 1. 3. 3. 3-^+-y-7 
}v:^uyun>—miifm> 1. 3-e^ (3. 4--:;* 

;i.7K+->7x/'+-» ^>-lf>-»zk4*i. 1. 4-e:^ 

(3. 4->f*;U7)«+v-7x>'+-» '^^-t^^-fS* 
1*1. 1, 4-tX (3. 4 --:;*;U7f«+->7x>' + -» 

tr7i-;u-ai*«j. 2, 2-e^ [ (3. 4--:^*;w 

/H+v^xZ + i^) 7x:i;i') :rp/t>-»7)cl*i. 2. 

3, 6. 7-:*-7^'lx>7^h^*;U7|^>K-Sl7j<!^. 

1. 4, 5, 8-:J-7^'U>7^h^*;i'7t<>K-«|7kia 
[0 0 3 0] *f6?q<D/-1?U-<5 K^iJjS^-SI^ICTHU'f 

* ;U7H >K - ^*«!, :7^' h ^ A ;U7K ^SliiftlTk 
ia. ->^a'-?>^'>7-h7*;UJK>K— J»7k!ft, 2. 
2* . 3. 3' -'<>y7i/>xh^*^UJK>K-il 
7k«l, 2. 2* . 3. 3' -tf7x-;i'Xh^*;l'7K> 
K-«l7k!Kls 2, 2-t::^ (2. Z-'y-hiVi^^-y-Pji 
yPA>-(!S*«J. 2. 2-t::^ (2. Z-'Jii 

jx^y^'^i^y ji—M 'N:^^-t>-7;u*P7'p/o-«i7jci*i. 
t'^ (2, 3 -v^;i/7K+->7x— ;u) X— 7^;u-fi|7K 
t::^ (2. 3-v?*JU7K+->7xr:jU) :^;U7-f K 
-JSTkl*. (2, Z-i>-h)Vii^^'^y:ii-M y.)V 
/tx>-fi|7jc!^, e:^ (2. 3-v:^;k-t^+->7x-ji,) 
;*^>-«7k1*l. 1. l-t;:^(2. 3-v*JU7K+-> 

7x-;u) x^- >-jBi7)cl*i. 1, i-t':^(3. 4->? 
*;u7)«+x7i^;u) x^>-«57Xia. 1. 2-tfx 

(2. 3->?*;l'7K+->7x-;l') X;S'>-»7k«!l. 

1. 2-t:;?. (3, 4 -v;^;U/tC4^->7x^;i') x^> 

^»7kia, 1, 3-tX (2. 3--x^;l.7K+->7x>' 

+-» ^>-^>-mA^. 1. 4-e^ (2. 3-v* 
;u7K+->7xy4^-» '<>'-tf>-^7Kl*is 1. 2, 5. 
6-:^7t^'^>■r h^^-zuTt^vK-JiTKl*. 1.2. 
3. 4-'<>-t'>-r h^*;U7H>BS^M*1*. 3. 4. 
9. 1 0-'^>JU'>7=-h^*->l'7t«>K-}i7k1», 2. 
3, 6, 7-7>h^-b>-r h5*>'l'7K>Kr:^7k1*. 
1, 2, 7. 8 -7x:*-> h5*;U7K>K-^ 

*fc(42|l]^±S^UTffll^«C<tt>T#«. 
[00 3 1 ] ±125^ h5;^;i'/-K>K-«l7jc1ft©5? 

*as±©7Kaiii^-co-gp*fci4±T^. 7ju;tp». 
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^^_4' t=^j|/S. 7U;US, '^TJm. 

[0 0 3 23 *f6Mlc«S7|5'J-r5 K*?S-5*:«)lCffll> 

e)n-5se«sdWv*^i'*>Kss*«jtt-«sc (s) t 

Micli. TU'T^KM**!. 2->f^<)U^U"r>Kg|7K 
1ft, 2. S-S^^f^-^WvU-f >KJ»*«I. 2-7->U?|-P 
■^U'-Offiil*^, 2, 3-->7-»U3i-p-7U'-l'>i|jSI* 
i^, 2 - hU7<»P:tP;<5^-'UVU'-<>K»*#l. 2. 3 

--:^hU7;u*p>5^;p-vU'-f 2-x5^;u 

2, 3->?X^jU-7U-f >8l«f7k 
1ft, 2-7x— ;U^W"f >BIJR7k1ft. 2. 3-v7x- 

juvU'OK^Tkift, 5 -/;^7H;^;^>-2, 3->5:^ 

^U/K>KSI*1ft, ^5^JU-5->';U7K<»U*>-2. 3- 

2. 3-v*;u7K>K«*lft, 7;u;fp-5-y;u7t^;u 

^x>-2, 3 ->';^JU7K>K»*1ft, v7;P:tP-5- 

y;P7|«;u4^>-2, 3 ->?*;u7K>K«7klft, hU7;u 

;tP^f';U-5->'JU7|{;W^>-2. S-x^^I'tK^'K 

«7Klft, V h'J7;u:^p^?-;u- 5 -y;^7t^>/^^>- 
2. 3 --:>*<;U7i<>K»7jc!«j. x5^;i.-5-/;U7|«;u^ 
>-2. s-vJ^JUTK^KilTklft, v;xf^;u-5-y;u 
7K;u4«>>-2. 3-v;^;i'/-|«>sai7klft, 7i-;u-5 
-y;u7H;i'^>-2, 3 -vAJU/-i«>KM7klft, i^:?! 
zijp- 5 -y;i'7|{;u;?.>- 2, 3 -v*;U7|<>K»7k 

v/::^-!. 2. 3, KP7^';l'Kftl* 
1ft, 5-^?;U-->>^- 1 , 2. 3. 4— f-h^tHP 

7^';uK«*lft, 5. e-v^^f^^u-v-;^- 1 . 2, 

3, 4 -xh^t HP^^JUKJSzklft, 5-7;U*P- 
->:^-i, 2. 3, 4--rh^t KP^^'^UKSlTKIft, 
5. 6--y7^U;l-p-->::^- 1 . 2. 3. 4-^h5t 
KP7^';uK«*lft, 5- h'J7;^:tP;*5'-'^-->:^- 
1. 2. 3. 4-7-h7t KP^^'^UKlRTklft, 5. 6 

--:^h'j7;u*p>f^-;u-->:^- 1 . 2. 3. 4-7=-h 
7t HP^^'^UKISlTklft. 5-x5^;u-->;^-i . 2, 
3, 4-7"h5t HP7i5';UK«i7X1ft, 5. 6-vX5^ 
)V-'^7.--[, 2. 3, 4— 5^h7t KP7^;PKS7jc 
1ft, 1 -7x— ;U-2- (3. 4-S^A;I/;|«+->7x — 

;u) T-fe^^uvSiTltlft, 5-7x=;u-->:^- 1 . 2, 

3, 4— T^h^t HP^^^l'KSTki^. 5. 6-v7x 
ZDi'-i^^-y, 2. 3. 4-5^h^t HP7;J';PK« 



7k!R|, Q-^^-)Vy9)i'fS.mim. 1-7x-;U-2 

- (3- (3, 4 -v:*3;U7H+->7xy+-» 7xn 

7-1:5^ U>JS7X1ft, 1-7x-;l'-2- (3- 
(3. 7x— 

T-bf^L'^jlSTk*!, l-7xx;U-2- (3- 
(3, 4 -v^JUtH+v^x— ;U;^JU7tx-;U) 7x — 
M 7-b5^U>i57k1ft, 1-7x^;U-2- (3- 

(3. 4--:;^j;u7f«+'>7x— ;u>^;P7-f — ;u) 7x— 

jW) T-b^U^SlTjclft, 1 -y3L—)\^-Z - (3- (2 

- (3. 4 -v*;U7|f+->7x— -YVT^P/X-^U) 
■Pji-M 7-fe5=-^>»l7k!», 1-7x-;l'-2- (3 
-(1, 1, 1, 3, 3, 3-'\+-y-7;U*P-2- 

(3, 4--:;*;w7|i+->7x=ju) -rvT^p/t— -/u) 7 

x-^U) 7-b5^U>»7k1ft, 1-7x-;U-2- (3- 

(3. 4--:^*<(U7K+>'7x-;u) 71:5^^ 

>^7k1ft, 1-7x^;U-2- (4- (3, A-i>fj)V 
7|«+->7x/+-» 7-lr5^U'>»l7K1ft, 1 - 

7x-<»l'-2- (4- (3. 4 -v?*/U7|^+->7x— ;U 
*;U;H-;P) 7x^;U) T-bf^U^JftTk!^, 1 -7x- 
;U-2- (4- (3, 4-i>*JI/7K+->7x^;l'XJl'7^ 
7x— ^U) 7-lr5^U'>ft7Jt1ft, 1-7x— ;p-2 

- (4- (3, 4 ->5^;i/7K+v'7x— ;u^;P7-f — 
;U) 7x-;U) 7-fe5^U'>'«l7K1ft, 1-7x— ;U-2- 

(4- (2- (3, 4-i?*;u7i«+->7x— ;u) -fv:/ 

PA-;|.) ^x-JI/) 7-fe5'U>S?7K1ft, 1 --Pz.—)V 
-2-(4-(1. 1, 1. 3, 3. 3-^4rV-yjl':t 
P-2- (3. 4-v*;i'7K+->7x-Jl') -fV:/PA 
7i— 7-t5=-U>JR*iSl. 1-7x— ;U-2 

- (4- (3. 4-v;^;U7H+->7x-;U) 7x-;u) 
7-lr?^U>fS7K1ft. 1-7x-;U-2- (6- (2. 3 

-v*;i/7K+->:^75^;u) 7-b5^U'>fi7k1ft, T*y, 

[0 0 3 33 ±E5g«SdWv>*<'U7K>KJi7X1ft 

>t(4h'j7;U^P-ji h+->»*^6);5:5»*^e>SiR$n>t: 
Bj^STS^ U>tSeiSSd W V ^ ^UTif >SII!il7K1ft% ^ I ^ 
<5C;«!:»*T#-5. S|g«iSt«:Sx^=.;u«, /<> 

v^->^p^T->-4' — r;u», er.;us, 7u;us, 

->7yS, WVvT^t-- hS. ^h'JPS, acX-fVT' 
p - KSeftS^'g * -/UtK >BI»57k1ftcD5f SaS 

>S, e^'JT=>S, Rt/X5^-|J5=>«$«»ST(4 

[0 0 3 43 cn6(DSgffiSd^-:^A^U7H>ei«i7k«!io 

L/-f >KSI7K«J**» &n-57t« 'J •< 5 K<Di±filiB» 
[0 0 3 53 *^M^Cfc^^TI4, ii^Ofiti^^Jl? U V 
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»^ (E) (89) ■c*-raffi|gii<0T-h5*;i'7K 

Ml :M2=1. 00:0. 90~0. 999 (E) 
CaJC (E) (CfctNT, M 1 liv;7S>(Dt;U». M2 

0. 9t;u*»Tli+4^;a:1ttt*?l*m-rg©5J-^ft*« 
^itl-f. 0. 9 9 9^-;U^fflA-5<i:+»;5:*«i*lh* 
?75c<*:A»-c*;at^. 0. 9 2-0. 9 9 

9tJUT?*y. M(C»*U<I40. 9 5~0. 9 9 9t 
;UT*y. «fe»*U<l40. 9 6-0. 9 9 9t;KD 

[0 0 3 6] *f6wtte(j-*sg;i^atLT5ig«S$ 

Ri7 [96] =n' [d I /g] -^^7 
C8tiC (B) IC33t\T. R77(i. »ff^«a«iS»*# 
-r/ito^. 2 3t:T6<r«»?¥Ufc^<73*tattg© 
«it^T*-5, 7? [d l/g] li»#«!l(DM»«igT& 
y. 77* [d l/g] 14 2 3'CT6o-««?¥Ufc«(D*t 

[!Bt1 1 ] 

9 0 [%] ^R77 [%] ^1 00 [%] (C) 

1 3 5± 1 0*CT6 O^^^J^^. 2 8 8±5*CO¥B3>S 
IC1 0»IHSj|IU>i:^rottJ!l*B«lcJ:U. «3t®lcj3 

ft, 

[0 0 3 7] ^ft. i@fi)<DS?fllS$#v;^;U7l^>K?S7lc 

/3:^i^ii±t:^=TV :ittfT^m\ 

~9 9t;U9gt?*y. M(C»*U<tt2 0-9 9t;U% 
■C»y. «t>»«Ktt5 0-9 9tJI/%-C&-5. 

[0 0 3 8] 2|s:^MlC«-57t?U^'5 HSriUig-r* 

IS(C7p y 'f 5 K i^*©1±H&t;4^!laMi4HSrJfl/^:t>;&l^ 

mm rtTJUTo jutK >KJ!i*«j«-a Ja±s^ o t 

3 -^'□□JR7k7^'-;UK. 4-i^Pa}R7K74';l'K. 3 
-:rPtil*7^';UH. 4-^PtSl7X7^';i'», 3- 

7/«*7^;UK. 4-v7ySl7k7^;UK. 3 -;<?=• 

•>*izk7^';PK. 4-^ h+->ss*7^;uK. 3-hy 
7;w;i-p>f=-;i'Si*7tS';uBi. 4- hy7;u;i-ppt?-;u 



m$i±'S:n^i}t. *i6?«icfcoTi4. ^^m^±mm.(D 

l475y««iSlff-rS^<i:lc^-5. SStffllEfflJ: y ^t^S? 
KmiE<*jSjS©«??SStt««S< . SiS (2 3*0 TO 

(B) [ai 0] TStJi$n-5*tattS«*#^R7?A<. 
»5C (c) [ai 1] ■ca$n-5afit«BBa-e»«c<!:T 

[ai 0] 

[d I /g] X 1 0 0 (B) 

»7jc7^'>'UK, 3. 4 -e^i— ;i'-:^*;u7K>K3»7K 

!|^J, 2. 3 -lf7x^JUv*;l'7|«>K»7K4e!l, 3. 4- 

>;7i-;ux-7';u>?*;U/K>K«i7k!^. 2. 3--:;7 
x--»px-7^;uv*;u?K>Kai*!»v 3. 4--:^7x- 

)V7.)Vy^ \^'J:h}i'if->imi^1»i. 2. 3-v:7x^;U 
7^}V-P^ \r^'y^)\'i^>WSiim. 3, 4-^>V/7x>' 
>if^J\^7^>mm^^, 2. 3-^0^/71/ 
7K>K»*«!I. 3, 4-v?7x— ;U>^;U7l^>v*-'U7l^> 

K»7ki|*i, 2, 3--yyji—)iy.)\^7^>'J^Ji7^>Mkm 
^Ki|^s^ 1. 2-:^-:7^'U>x*JU7H>Blfil7)ci|^. 2, 3 
— ^7^u>-;;*ji/7t«>»ii*4». 1. 6—f-y^i^> 

^ u>ai7jc«!i-ctta$n5x5^-ji/S€^^rsvf*;u 
7H>»«i*«5ai^'<>y->^'P:^x>-4' — f;us. 

•5. 

[00 3 9] :$:^B^03;1? y -f 5 K<7)t!!3fi^;£(4. y 

*<5*«!jSi«<i: UT. m^li. 7xy-;k o-^'PP 
7xy— ;k m-i'PP7xy-;i'. p-^pp7iy 

;k 2. 3- + ->U'y-->k 2. 4- + ->U>'-;k 
2. S-^i^UZ-^k 2. 6 - + ->l'y-;l., 3, 4 

-+->U'^-;k 3. s-^^uy-^k N. N-v^ 

f^;U7t^;UA75 N, N->?>f-;U7-tr h75 

N. N--:;x^;i.7-feh75 N, N-v^5^;U^h 

=t^->7-lr K75 N->5';i/-2-t:py 1. 
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a^^7^A. 1, 2-$;> i-+->x^'>. (2-> 
h+->x5^;u) x-5^;k 1. 2-e^ (2-> h=*^> 
xh+-» x^>. t*;^ C2- (2->h+->xh+ 
-» xf=-;u) x-7^;k 7^h5tHP7^>. 1,3- 

ii*<^ife>n-5. cne.©=e«iiSiKii*i4Tt>*fc(i2 

[0 0 4 0] M(=. JUTlC^-rjgJK*«??$-ttT't)i5je. 

v'UX o -i'P^Uh-'UXi'. nn-^P;Uh;UX>. p 
-{/UJVbJV:^^. o-yPth->UXX m-:^Pth 
;i/X>. p-ypth-'Ux^. i'P^U'O-lfX :?^PA 

[004 1 ] *5IMlC««7l«g'f S KWlSjllCfc 

Si^jitUTrt. (-<) v75>ixh^;'j;U7H>K 
f»7j<«!i*j^»nLTSf5*;eE(t-5:^;t. (P) i>TS.y 

^ait-s:^?*. (/\) i^T-Hi". ■7^h^*;i'7H>»r 

[004 2] SgffiS^^^ >J ^ a H £>i:aSgffiS^«;t{ 
^"5 K«5SB(** 1 0 0*CJUTOfiig. *«:«lcli. - 2 

0-7 0^:. »*Krio~6 ot:T^i«u. -rjixTi 
5 0~3 0 0'ClcjaS«±lfT'f 5 Kfb-r-5C<hlcJ:y 

Ml : M4 = 1 : 0. 0 0 1 ~1 : 0 
(F) iCfcOT. M 1 li«!lE<!:l^«T*y, M4 

»^ (A) [ai 3] (D»«fiiiigT&-&. 

[SIS] 

Crj) =0. 2~2. 0 d I /g (A) 

(A) IC^3t^X. Crj) I*, 9g«S^^7|« 'J 5 
K8II«B#*N-^i^;U-2-h:PU K>IC0. Sg/d 

S. ] 

Sfc. SefllS^S/i^'J-fS K©*t»fiiS(i, aiC (B) 

[ai 4] o»afi!BaT£^. 
[ai 4] 

[77] =0. 2~2. 0 d I /g (B) 



iNT-fb^WlcWS Kfl:*ffp:^;* (^t^waKfl:) . » 
H<b) . 

[0 0 4 3] ELf!C^^\t^mir^=Ey^-<0\m. jS9J 
«Rt^SJCSfilCJ:yS«:««*, BSeiUTCi, 1-4 

t^OT. 7 0 — 9 0?6(DiaiR*T»«. ) STSJCf* 
-f 5 K'fblcJ:oT*i;-57K*s h^Ux^^tOlt^ 
[0 0 4 4] 5i&a*li. ^lcjBIIS$n«t<D-Cli«:t^ 

fS$n-5t)<^-eii;5:0*<, ii^. ^UC? 

*a T-^iuif >-c* « . 

[0 0 4 51 *«S>SJ«'t'T-S^5it;«ff^T§iiffi 

N, N-v^jtg^^UT-- U>. N. N-xX^^UT 
t:=iu>. 2. 4-^U^-x>. 2. 6-;i/^v»X +y 

^s;B2fi**iiHMicifi]±-rnii, ^#^::$|JlJSl4<El^. 
[004 6] mwsx<o^mm[t. a^ ( f) ca 1 

[ai 2] 

.5 0 0 (F) 

cast (B) icfcoT. C77D li. ?ii«s^W7t?u-r5 
h*«::7x/-;i'/p-^pp7xy-,»us^?s>g (i 0 

/9 0 Cwt/wtJ ) ICO. 5g/d I ©«fiTSlS 

u;ta&. 3 5t:ic*3i^T3PJSUfc**attfi5 . 

[0 0 4 7] :$:ieK0:)ets%iis«aij$ffii\TS«${T^ 

[0 0 4 8] b) W!8H4*^-r*->-hOK-il*fcli 
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[0 0 4 9] c ) Se«»^W/-t? U 5 K wIlgi*iS>fi* 

[0 0 5 0] d) SifSSd^THU'f S 
*iJPKSn*t><D-CI*^Ct>. 

[0 0 5 1 1 *»i«ic0g«a?ffiS7i5'j'f 5 Kfi. as«Bi 

[0 0 5 2] 2 5 0^4 5 0<Cffil 

»*U<li. 3 0 0~4 0 O'Cml^. H 
JfiHTStS^KSIfflW/a:©**. 330-380*0^5 
iiffT. 2 5 0'CJ:UiSUSST»Sg«Sf&li 

jecuc<<. 4 5 ot:*fflx-5iggTii?ets^7|5U'f 
[0 0 5 3] ;ti^^9«»Raii. i&<Dmi!!:m^n\zj:vnu 

^tfi. 0. 1«»~1 oo^ia*«»*K. 

< 14 1 f3>~ 3 0 KiaSU^T* y . fit)»$KI41 01* 

-1 oK^ia^^-c^-g. ;%«&3i^iei;:>«o. iij^i^iBictu 

Sl><t:SB«SiB;&«+^^T>a:<» */t, ji?if, 1 OOi^lH 
[0 0 5 4] !Si«!iSli:^(4, oi^. :^SiJiT+5^-C«>-5 

[0 0 5 5] !!ft«!i3TiifT-r«9gffiSf&$ieji$ 

*$Wr-5^«M«. ^y:^7=X -y<r 
;k ^KS-^A. a/<;Ph. i;PA, ft. astxe 

x^jfts^ K - e > i^iiiia $ ffli-r c t T ^ -5, 

[0 0 5 6] llftfflS:^;^!*, Sgfll«^^;l«y-fS 



;uA. »5tJ^iseT?!?e>n;tSii«»$w;i«y'f 5 Kssft 
[005 7]® -to^^j^jaa-rs^ac. c<o^;4 

-€-n$-?-ro*^^tJI9J<i:UT<fe(D«iS§lcjS3!JPU;S:y. 

[005 8]® -s-;sMfi£)g«ax$«EU, mmomm^ 

[0 0 5 9] (3> j8ttJlK}^«PX««i-r<>:lPlR»lci!ft«!i3-r 

■575r;4. c:<^:)?;t(4, !t#ic:ru;^(cJ:i.7<;UA^->- 

[0060]® -5-o«*«i«ia*i^«t»*Tmv -t© 

[0 0 6 1 ] *^B^|cff,57t?y-< = KA>6?se.n-5>S)K 

14. *^B^©a?flis^W7t^ y -< 5 \^ iiit^6^rsiS.m^S: 

c^;^:t^jS^S^*ffl^^TiaS■r•5c:<!:*<-c$■2>. 

■5. cneoSatt. *ffl*/t(4 2|lJU±S^UTffll^ 

■5^<hA<T^-5. S^LTffll\-51«^l4. iiJ^UfeffS 

*r'5>Sj«*;^:f4SS5«(OaSl4SJPfi;4l^. 

[0 0 6 2] ^■ne>©«g(4, ffll^fc±js^«<!:*lefl^lc 

»^U<I45~40%. MIC»^U<(41 0~30%(0 
KfflTfe*. :*:5eM<D7t?y'f 5 K«^^-r-5jS>«*fc(4 
!SS}«<oafi*;3s(4»JI8A<>a:<, 4iao^atA«±Tigffl 

[0 0 6 3] :$:mm<Dmmms*p\<D^t>. ag««$=e 

Tl^y-rs Kl4iS»fi£}B3!iPX*«pI<ig-C&-5>, iSSfiEIBiPX 
iili. S|g«»^W*y-f 5 H**P!»UTS»tt«8tU 

-?-©ttiiT»>!r^sJB^?T^p*pxT^9y. 
fijffl-r-5fi£JBi4±T^*n-5. mm^ii^fsi&myjint. 
if utbUfiSJg. wajfiRJg. aiSfiKJB. j^iefiJcJB. >^n- 
xs^)^. lai^jse}^, s.&iiaiaim. 

[0 0 6 4] 2^9£^(Oi$i§^1iS«SiJl4. :$:|gq§(DSB«)$ 
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.-i?'j:/ptru>. *uifi<ke--'k /-t«uis<ke-U7* 
;l?'j:r^vx>. 7^>j:x.^u>. THURKif^-zk 

7|«^-h. PTFE. -t^WP-fK. ;tt'J7'JU-h. 

(iSSi®{b14fflBi. 'piJ;ttfl^?l<b14^uy^-xx>. tI^ju 

>«flt. SBR, NBR, ^!a«7|?UXX^<;k X7t«+ 

5 HHiBMICJCCTI a'bU<l4 2aJU±<D«i 
lt*a^«« >^ U > H-fb^fcJiT P ^k-r -5 c 1 1 

[0 0 6 5] ;$:^^<omf^1$^Si$Jli. :$:^Q^(^>Sa«l$ 

U:>J. ^^^r-f K*;Uv'5A^0DiSiK14lSj±aiK 

->5>^/<JU>. 7jcW7;^5:^. ^HK^bl^J. 2Bfe 
[0 0 6 6] 

[0 0 6 71 (D St^Klfig : 7ttiJ>f 5 h'ffiSg{*liN-> 

5^;u-2 epu Kxc, 0. 5 og/1 0 om I ©aiK 

TS»U/S:a3 5'ClCT3!!l3EU;tlt. 
[006 8] ® ^3i%S : IPC-TM650met 
hod2, 4. SlCStlV 90- tyjUHKICt UaBSU 

[0 0 6 9]<3> ¥EaiHi»iKK : 1 3 5± 1 0'CT6 0 
2 8 8 ± 5 -CW^aJSrc 1 0 «>|8]»» U/tBSI 

[0 0 7 0] UteW- 1 

fiiiLfcgSlC. 4, 4' -f:^ [4- (4-75>':7x 
y+» 7x>'+->] -✓^xX^U^^^I/jKVI 2 3. 3 4 



g (0. 2 00t;U) fcJ:tXN-:5tf^;i'-2-epy K 
>4 2 0. GSg^^AI^, SSI1?HmTlCtel^T3 0 
^iSLW[^1t, ^(D'4i. 3, 3' , 4. 4' -t7x^;U 
7^h^*;U7K>K-.«*«!l5 7. 0 7 8 7 g (0. 19 

-C6l^iaJt»Ufc. MZ. ^U'f>SISi7Jc%1 .13 7 

5g (0. oil 6t;u) *^inuMici o^iaaifu 

0. 6 8 d I /g-C*o>t. 

[0 0 7 1 ] W^'J-f 5 KSSr7-f;i/A(7)f^tS] SdiSTl? 
'J75 HK?g>K<D-gP«;lKU. '<-;^7-r^UAi LTD 
uPon t*tt!!#mBISI147|5U'fS K^-f^UAKa p t 
o n-EN ZT±(C+-^;^ 1 0 OtJ. 2 00 

X:. 2 5 Ot^TS-'* miH*Pjf*LT*UW5 HSm^-f 
;UA*f^KU/t. 

[0 0 7 2] [9?«S!7t? 'J^S. H«Si*0#S!{] gfliETl? 
y-f S H««7-<;UA (4 urn) i;-\'/t>X^v- 
ttiSff SfflJS B H Y - 0 2 B-T (1 B/xm) i?5fi7 
5 k g / c m2. 2 8 0 "C. 1 ^IBjOSfe^^Tinf^JE 

= Ka«»*JKja«. Mic;!-- U-^«*>T3 6 0 

ft. 

[0 0 7 3] listmufSi} m^tifi.^mm7}^ 'j^s. h« 

JH*«ffllV I P C-TM 6 5 Ome t h o d 2, 4, 
9ICS£0. 9 0- 5iJ«Htt*?To/t»«, 2. 3 3kg 

[007 4] [«^¥SJt14H»] fidfETl? <J 7 5 HKjS>« 
*SJR/X-i??g. 2 3t;T6<r^lH«#aOSt=fattfi(4 
0. 67d l/gTfeU, *tSlttSro«*#^f4 9 9%T 
*;S:. «#Hn<!:PI«lcag«SS!/-|?iJ-f 5 H«Si* 

0 k g/c mTfe-p^, 

[0 0 7 5] [ijiEawSittKei] sgflisiiTi? u 'f 5 Kas 

1 3 5 'CT 6 0 ^i-iaS^Jg^. 2 8 8 \:(D¥Ba>&JCffl 
f§iS$Tl«)#(=UT1 0|j'|6)»R$1j-&¥Ga»i%Kei€ 

[0 0 7 6] HJgW- 2~ 1 1 

SI lC*Lfct>OlcffiSUfcJa^f4ll«§ff(- 1 «t:l§l»lc 

[0 0 7 7] tt^ei- 1 ~4 

[0 0 7 8] «1. 3(C5?UfcJ:5tC>f75X 7=-h5 



(17) 



i^»2 001-323067 



[0 0 7 9] cn(C*JUTs S2. 4IC^UfcJ:^ICv 
75 X ■3rh^*;l'7|^>K-jR*!|*l. 5|5^J4ih9JOiiJ^ 
at//*fcl4*t»ttS$:*:5BW<DlSH^<!:L;tHI^. tI? 

[0 0 8 0] 

*1 3I16«- l~l 1 •^gffl^/^- 



[0 0 8 1 ] *^wic<fcy, lHf»ts©*-;5:6-r. ¥BaiS 
[0 0 8 21 *f8W(cJ:y. Wf*tt<o*a&-r. ¥Eai» 

[0 0 8 3] 
[SI] 







i/*7V./ •!) 




Mm»± *3) 








*2) 

Kim 






1 


BAPS 
123.34(0^00) 


BPDA 
67.0787(0.194) 


MA 
1.1375(0.0116) 




2 


T 


BPDA 
57.0787(0.194) 


MA 
0.9806(0.010) 




3 


T 


BPDA 
54.7249(0.186) 


MA 
2.5496(0.026) 




4 


T 


BPDA 
58.2556(0.198) 


MA 
0.2942(0.003) 




5 


BMPS 
133.77 (0.200) 


BPDA 
57.0787(0.194) 


MA 
1.1376(0.0116) 




6 


BAPS 
123.34(0.200) 


PMDA 
42.3153(0.194) 


T 




7 


T 


BTDA 
62.5126(0.194) 


1 




8 


T 


ODPA 
60.1827(0.194) 


T 




9 


1 


NTDA 
62.0269(0.194) 


T 




10 


t 


BPDA 
57.0787(0.194) 


NCA 
1.9043(0.0116) 




11 


T 


BPDA 
57.0787(0.194) 


PCE 
2.8796(0.0116) 



(D* 1) BAPS;4. 4* -fcT;^ [4- ( 4 -T ^ / 7* 7 ^i^) ^^i/'^i.-] i^y ^ 
BMPS; 4, 4* - tT:^ [4- (4-r^/-a. a - -f A^^:^i^/^) y 



(3)* 2) BPDA; 3, 3% 4, 4* - t^:7*nyL.7^ ^/^sJf^^lRZlji*?^ 
PMDA ; t^P/ y -^^ hit-Si*» 

BTDA; 3, 3\ 4, 4' — O-^ 7 a. / >-7" h 7:<7/l-5S>'j»r 
ODPA;fcr;^ (2, 3-;<7A'7K=^v^7:ii^/U) 7^/m4*;Kft 
NTDA ; 2, 3. 6, 7 — h Vi»^«A«r 

® ^ 3 ) MA ; ^ >mmAm 

NCA : 5-yy^;Ky^:^>- 2, 3 -i/:«7A';3f>Kift^c4?5 
PCE: l~7*;^/P-2- (3, 4 -i;^:i;/U3j?:^i/:7 3i^/u) r-lr'^u>R*f& 
[0 0 8 4] [^2] 



(18) 



^63 2001-323067 



^c2 iti 






i/*7iy *1) 




>lcagttifc *3) 


it 

m 


1 


BAPS 
123.34(0.200) 


ODPA 
62.7374(0.170) 


MA 
0.4903(0.005) 


2 


t 


BPDA 
58.844(0.200) 




3 


T 


BPDA 
67.0787(0.194) 


MA 
0.0294(0.0003) 


4 


T 


BPDA 
67-0787(0.194) 


MA 
0.01767(0.012) 



ass *i6«- 1 ~ 1 1 • ifiBite* 







9 0' mim^ 


&S^(kg/cni) 






»(¥S^ *4) 






m 

m 


1 


0.68 


0.67(99) 


2.33 


2.30 




2 


0.70 


0.70(100) 


2.30 


2.29 




3 


0.45 


0.43(96) 


2.25 


2.23 




4 


0.98 


0.94(96) 


2.38 


2.35 


mr 


5 


0.65 


0.64(98) 


2.36 


2.36 


A» 


6 


0.65 


0.63(97) 


2.35 


2.33 


a» 


7 


0.72 


0.70(97) 


2.22 


2.21 




8 


0.54 


0.52(96) 


2.35 


2.34 




9 


0.59 


0.55(93) 


2.30 


2.30 




10 


0.68 


0.68(100) 


2.28 


2.26 




a 


0.65 


0.63(97) 


2.25 


2.24 





®*4) ( ) rt«>«tt^^«ttK<r>»Jti|iS:*-ro 



«4 H:««- l~4 -JNBtS* 





>t|»feS(dl/g) 


9 0- 


t»a(kg/cm) 






*4) 






It 


1 


0.14 


0.10(71) 


0.75 


0.67 




2 


2.08 


1.64 (79) 


1.12 


1.00 




3 


0.70 


0.67(96) 


1.37 


1.24 




4 


0.59 


0.44(75) 


0.62 


0.49 





F^-A mm) 4F100 AB17B AB33B AK49A BA02 
BA07 GB43 JB12A J JOS 
4J040 EH031 LAOS LA08 MA02 
NA19 

4J043 PA02 PB03 QB31 RA05 SA06 
TA22 TA23 UA122 UA132 
UA142 UA152 UA171 UB011 
UB012 UB052 UB121 UB122 
UB151 UB152 UB282 UB301 
UB302 ZB01 



